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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): Johan Vanbesien 

Filed: PCT/IBOO/01377 (August 21, 2000) 

Serial No.: 

COMPONENT FOR ASSEMBLY ON A PRINTED 
Title: CIRCUIT BOARD 

Group/Art Unit: 

Examiner: 

Docket No.: KSN0026 



Honorable Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

PRELIMINARY AMENDMENT 

In the above-mentioned PCT application, please accept the enclosed application under 
the national stage pursuant to 35 USC § 371 and amend the application as follows: 

In the Claims : 

Please replace claims 1-6 of the application with claims 1-20 as follows: 

1 . An electrical connector for mounting on a printed circuit board, comprising a 
multiplicity of electrical terminal members to be connected to said circuit board and being in 
the form of a matrix including a plurality of rows and columns each, wherein several terminal 
member groups, each comprising several terminal members in the form of SMT contacts to 
be soldered to the circuit board, are fixed in a predetermined relative position independently 
of each other by plastic bodies of their own that are injection-molded thereto, several plastic 
bodies along with the terminal member groups extending through the same are adapted to be 
fixed in predetermined relative positions, and the plastic bodies fixed in a predetermined 
relative position, along with the terminal member groups extending through the same, are 
movable perpendicularly to the circuit board surface independently of each other. 
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2. A connector according to claim 1, wherein the plastics body along with the 
terminal members extending through the same is movable relative to specific or all remaining 
constituent parts of the connector. 

3. A connector according to claim 1, wherein the terminal members of the 
terminal member groups each are such terminal members that are manufactured in common. 

4. A connector according to claim 1, wherein the terminal members of the 
terminal member groups each are such terminal members that can be connected to the circuit 
board at mutually adjacent locations. 

5. A connector according to claim 1, wherein the several plastics bodies along 
with the terminal member groups extending through the same are movable relative to each 
other. 

6. A connector according to claim 1, wherein the terminal members extending 
through the respective plastics bodies are the sole constituent parts each of the connector to 
which the plastics bodies are connected. 

7. A connector according to claim 5, wherein the plastic bodies include alignment 
members molded within the plastic body. 

8. A connector according to claim 7, wherein the connector includes an outer 
housing having a plurality of spaced apart walls arranged in columns, said plastic bodies and 
said spaced apart walls having cooperating alignment members. 

9. A connector according to claim 8, wherein said alignment members comprise 
cooperating grooves and ribs. 

10. A connector according to claim 9, wherein said cooperating grooves and ribs 
are vertically extending. 

1 1 . An electrical connector for mounting on a printed circuit board, comprising a 
plurality of electrical terminal members profiled for connection to the circuit board and being 
in the form of a matrix including a plurality of rows and columns, wherein several terminal 
member groups, each comprising several terminal members in the form of contacts to be 
soldered to the circuit board, are fixed in a predetermined relative position independently of 
each other by molded plastic bodies, several molded plastic bodies along with the terminal 
member groups extending through the same are adapted to be fixed in predetermined relative 
positions, and the molded plastic bodies, along with the terminal member groups extending 
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through the same, are movable perpendicularly to the circuit board surface independently of 
each other. 

12. A connector according to claim 7, wherein the plastic body along with the 
terminal members extending through the same is movable relative to specific or all remaining 
constituent parts of the connector. 

13. A connector according to claim 7, wherein the terminal members of the 
terminal member groups each are such terminal members that are manufactured in common. 

14. A connector according to claim 7, wherein the terminal members of the 
terminal member groups each are such terminal members that can be connected to the circuit 
board at mutually adjacent locations. 

15. A connector according to claim 7, wherein the several plastics bodies along 
with the terminal member groups extending through the same are movable relative to each 
other. 

16. A connector according to claim 7 5 wherein the terminal members extending 
through the respective plastic bodies are the sole constituent parts each of the connector to 
which the plastics bodies are connected. 

17. A connector according to claim 14, wherein the plastic bodies include 
alignment members molded within the plastic body. 

18. A connector according to claim 16, wherein the connector includes an outer 
housing having a plurality of spaced apart walls arranged in columns, said plastic bodies and 
said spaced apart walls having cooperating alignment members. 

19. A connector according to claim 16, wherein said alignment members comprise 
cooperating grooves and ribs. 

20. A connector according to claim 19, wherein said cooperating grooves and ribs 
are vertically extending. 
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REMARKS 



Applicant respectfully requests that the above preliminary amendment be entered, and 
that the fees due herewith are calculated using the new claims, not the claims of the PCT 
application. 



Respectfully submitted, 




Eric J. Gro< 
Baker & 
205 West 
South Ben 



leg. No. 

jflELS 

ferson Blvd., Suite 250 
IN 46601 



Tel: (574) 234-4149 
Fax: (574)239-1900 
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5 Description 

Component for Mounting on a Printed Circuit Board 

The present invention relates to a device according to 
10 the generic clause of claim 1, i.e. to a component for 
mounting on a printed circuit board, comprising a multi- 
plicity of electrical terminal members for connection to 
the circuit board. 

15 Such a component is, for example, the electrical connec- 
tor shown in Fig. 5. The electrical connector shown con- 
sists in essence of contact elements, not shown in Fig. 
5, for connecting the electrical connector to another 
electrical connector, a housing 1 enclosing the contact 

20 elements, electrical terminal members 2 extending out of 
housing 1 for soldering the electrical connector to a 
printed circuit board LP, and an alignment plate 3. 

By means of the alignment plate 3, the electrical termi- 
25 nal members 2 of the electrical connector are held in a 
predetermined relative position. As regards further de- 
tails of alignment plate 3, reference is made to docu- 
ment DE 197 54 877 Al . 

30 Holding of the electrical terminal members in a prede- 
termined relative position is of advantage in particular 
when the electrical connector is a component for surface 
mounting, i.e. when the electrical terminal members are 
so-called SMT contacts. 



35 
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SMT contacts are designed to be soldered to surface con- 
tacts of the printed circuit board. In this regard, sol- 
dering paste is applied first to the surface contacts of 
the circuit board, thereafter the component to be sol- 
40 dered to the circuit board is arranged on the circuit 
board, and finally the soldering operation proper takes 
place by heating the locations concerned. 

For performing proper soldering, the locations of the 
45 electrical terminal members of the electrical connector 
to be soldered to the surface contacts of the circuit 
board must be in contact with the soldering paste during 
heating; otherwise, a solder connection obviously cannot 
be established between the surface contacts of the cir- 
50 cuit board and the electrical terminal members of the 
electrical connector . 

For this reason, the locations to be soldered of the 
electrical terminal members of a component have to be 
55 located approximately in one plane. Possibly existing 
deviations from a coplanar arrangement of these loca- 
tions are tolerable to a very limited extent only. 

This is a serious problem in particular with components 
60 having a very large number of electrical terminal mem- 
bers . 

For eliminating this problem, the electrical terminal 
members of surf ace-mountable components are not seldom 
65 fixed in their proper relative position by the afore- 
mentioned alignment plate 3. The effect achievable 
thereby is that the locations to be soldered of all 
electrical terminal members are located in one plane. 

70 That the electrical terminal members of a component as- 
sume an exactly prescribed relative position may also be 
necessary for components that are not designed for sur- 
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face mounting. In this case, too, the use of an align- 
ment plate or the like may turn out to be advantageous. 

75 

However, the manufacture and in particular the mounting 
of such alignment plates involve a not inconsiderable 
expenditure . 

80 It is thus the object of the present invention to de- 
velop the component according to the generic clause of 
claim 1 in such a manner that the electrical terminal 
members thereof can be reliably and permanently fixed in 
an exact, predetermined relative position with minimum 

85 expend! tur e . 

According to the invention, this object is met by the 
feature claimed in the characterizing part of claim 1. 

90 According to the latter, it is provided that a plurality 
of electrical terminal members is fixed in a predeter- 
mined relative position by a plastics body that is in- 
jection-molded to said terminal members. 

95 Fixing of the terminal members in a predetermined rela- 
tive position by injection-molding of a plastics body to 
the previously aligned terminal members can be effected 
in considerably simpler manner than the manufacture and 
mounting of an alignment plate or the like. Furthermore, 
100 terminal members fixed by a molded-on plastics body are 
fixed in considerably exacter and safer manner than in 
case of utilization of alignment plates or the like. 

With a component designed as claimed, the electrical 
105 terminal members can be reliably and permanently fixed 
in an exact, predetermined relative position with mini- 
mum expenditure. 
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Advantageous developments of the invention are set forth 
110 in the dependent claims, the following description and 
the figures. 

The invention will be elucidated hereinafter in more de- 
tail with reference to the drawings wherein 

115 

Fig. 1 shows a side view of an electrical connector de- 
scribed in more detail hereinafter; 



Fig. 2 shows a front view of the electrical connector 
120 shown in Fig. 1; 

Fig. 3 shows a sectional side view of the electrical 
connector shown in the preceding figures (sec- 
tion along the line III-III in Fig. 2), 



125 



130 



135 



Fig. 4 shows a bottom view of the electrical connector 
shown in the preceding figures, and 

Fig. 5 shows a conventional electrical connector. 

The component with respect to which the invention will 
be described in more detail hereinafter is an electrical 
connector. However, it is to be pointed out already here 
that the special features of the electrical connector 
described in more detail hereinafter can be applied to 
other components as well. 



The electrical connector illustrated in more detail 
herein comprises a multiplicity of electrical terminal 
140 members to be soldered to the printed circuit board. The 
special features of the electrical connector de- 
scribed in more detail hereinafter, however, may also be 
employed with other components connected to the circuit 
board other than by soldering. 



145 
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The electrical terminal members to be soldered to the 
circuit board, in the embodiment illustrated, are SMT 
contacts designed for surface-mounting of the component 
on the circuit board. However, the electrical terminal 
150 members to be soldered to the circuit board may also be 
terminal members designed for soldering (reflow solder- 
ing, wave soldering etc.) in plated- through holes of the 
circuit board. 

155 It would be conceivable just as well that the electrical 
terminal members of the components to be soldered to the 
circuit board are terminal members designed for solder- 
ing thereof on the opposite side of the circuit board. 

160 It is to be pointed out already here that the provision 
of the special features described hereinafter has very 
advantageous effects with components in which the elec- 
trical terminal members are constituted by SMT contacts; 
however, positive effects can be achieved also with com- 

165 ponents the electrical terminal members of which are de- 
signed for soldering in accordance with a different 
method . 

The electrical connector illustrated in more detail here 
170 in so far corresponds to the electrical connector de- 
scribed initially with reference to Fig. 5. 

The connector illustrated in more detail here distin- 
guishes itself in particular in that a plurality of 
175 electrical terminal members are fixed in a predetermined 
relative position by a plastics body that is injection- 
molded thereto. 

This will be described in more detail hereinafter with 
180 reference to Figs. 1 to 4 . 
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The already mentioned electrical terminal members of the 
electrical connector concerned bear the reference nu- 
meral 12 . In the embodiment illustrated, there is pro- 

185 vided a total of 25 electrical terminal members. These 
are designed and arranged such that they can be soldered 
to a surface contact matrix comprising 5 rows and 5 col- 
umns . It should be obvious that both the number and the 
arrangement of the electrical terminal members and of 

190 the associated surface contacts may be different in ar- 
bitrary manner. 

In addition thereto, the electrical connector contains a 
housing 11 which, however, in contrast to the housing 1 

195 of the electrical connector according to Fig. 5 does not 
only accommodate the contact elements necessary for es- 
tablishing contact with another electrical connector, 
but also the majority of the electrical terminal members 
that are exposed in the electrical connector according 

200 to Fig. 5; as regards the electrical terminal members 
12, it is in essence just the locations provided for 
soldering to the circuit board that project from the 
housing . 

205 As can be seen in particular from Fig. 3, the housing 11 
in the embodiment illustrated consists of two parts, 
namely a bottom part 111 and a top part 112. 

The bottom part 111 and/or the top part 112 of housing 
210 11 or other constituent parts of the electrical connec- 
tor may be mechanically connected to printed circuit 
board LP at one or more anchoring points 15. At these 
anchoring points, the housing parts, for example, can be 
soldered to the circuit board, with this soldering in 
215 case of surface-mounted components, such as the electri- 
cal connector illustrated, preferably taking place in 
accordance with an SMT process as well. Such or other 
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anchoring of the electrical connector on the circuit 
board provides the same with a firm hold; moreover, in 
220 case of mechanical loads, it cannot be detached from the 
circuit board as easily as without such anchoring. The 
anchoring elements may also facilitate that the -electri- 
cal connector assumes its proper position when the same 
is mounted on the circuit board. 

225 

For exact positioning of the electrical connector on the 
printed circuit board, the embodiment illustrated more- 
over provides for one or more positioning pins 16 to be 
inserted into associated openings in the circuit board. 

230 

Fig. 3 also illustrates the contact elements of the 
electrical connector provided for connecting the same to 
another electrical connector; these are designated 13 in 
Fig. 3. The contact elements 13 are arranged behind in- 

235 sertion openings 113 provided in housing 11; through 
these insertion openings, the contact elements of the 
electrical connector to be contacted with the illus- 
trated electrical connector, may be contacted with con- 
tact elements 13. As can be seen in particular from Fig. 

240 2, a total of 25 insertion openings 113 is provided in 
the embodiment illustrated; these are arranged in a ma- 
trix of 5 rows and 5 columns. The insertion opening rows 
extend in horizontal direction and are constituted by 
insertion openings arranged laterally beside each other; 

245 these are designated ER1 to ER5 in the figures. The in- 
sertion opening columns extend in vertical direction and 
are constituted by insertion openings arranged one above 
the other; these are designated ESI to ES5 in the fig- 
ures . 

250 

The contact elements 13 arranged behind the insertion 
openings 113 are connected to the electrical terminal 
members 12 or merge with the same. The electrical termi- 
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nal members, or to be more precise, the locations 
thereof to be soldered to the circuit board are arranged 
in a matrix of 5 rows and 5 columns as well. This can be 
seen in particular from Fig. 4. The terminal member rows 
are designated ARl to AR5 , and the terminal member col- 
umns are designated AS1 to ASS . In this regard, the con- 
tact elements and terminal members provided at mutually 
corresponding locations within the matrices are con- 
nected to each other. I.e., a contact element provided 
behind the m th insertion opening column and the n th in- 
sertion opening row is connected to the terminal member 
provided in the m th terminal member column and the n th 
terminal member row. 

As was already pointed out hereinbefore, provisions have 
to be taken with SMT components, such as the electrical 
270 connector illustrated, that the locations of the elec- 
trical terminal members to be soldered to the circuit 
board are coplanar. 

In the embodiment illustrated, this is achieved in that 
275 the electrical terminal members brought into a corre- 
sponding relative position have plastics material injec- 
tion-molded therearound. Due to this, a common plastics 
body is formed around the terminal members, through 
which the terminal members extending through the same 
280 are fixed in their relative position taken at the time 
of the injection molding operation. For the sake of com- 
pleteness, it is to be pointed out that the locations of 
the terminal members to be soldered to the circuit 
board, of course, are not subject to injection-molding; 
285 the plastics body injection-molded around the terminal 
members is arranged and dimensioned such that it does 
not interfere with the mounting of the electrical compo- 
nent on the circuit board. 



255 
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290 Depending on the particular requirements, either all or 
only specific terminal members may have material injec- 
tion-molded therearound as described. The terminal mem- 
bers to be subjected to such injection molding may be 
fixed by a plastics body common to all terminal members 

295 or by several individual plastics bodies. 

In the embodiment illustrated, the latter possibility is 
employed. In doing so, the terminal members are sub- 
jected to such injection molding in the forms of columns 

300 each. This turns out to be particularly advantageous 
since the terminal members of a terminal member column 
may be manufactured in common as well: the terminal mem- 
bers arranged in a column each (preferably together with 
the associated contact elements) may be commonly stamped 

305 and formed from one single sheet metal member. The in- 
jection molding operation of the commonly manufac- 
tured (in the same sequence of operations) turns out to 
be particularly simple since these may thus be processed 
further directly after their manufacture. 

310 

The terminal members of the electrical connector illus- 
trated are thus fixed in columns by plastics bodies of 
their own each. These plastics bodies are lamella-like 
structures designated Kl to K5 in the figures. 

315 

Due to the fact that at all times "only" those terminal 
members are connected via a common plastics body that 
are manufactured in the same sequence of operations 
each, and due to the fact that injection molding of 

320 plastics material around the terminal members may take 
place immediately after manufacture thereof, the termi- 
nal members can be fixed in their relative position in 
which they were stamped out. If the terminal members are 
stamped out such that they take the desired relative po- 

325 sition after stamping, the terminal members can be fixed 
in the desired relative position by the subsequent mold- 
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ing of plastics material therearound, without a preced- 
ing adjustment. 

330 If the terminal members, as in the embodiment illus- 
trated, are fixed in their desired relative positions 
independently of each other by several separate plastics 
bodies, it turns out to be expedient if the plastics 
bodies, preferably at a central location thereof, are 

335 provided with structures by means of which the several 
plastics bodies and thus all terminal members of the 
electrical connector may be brought into a predetermined 
relative position . 

340 In the embodiment illustrated, the structures mentioned 
are formed by vertically extending grooves 14 in plas- 
tics bodies Kl to K5 . The grooves may receive, by ar- 
rangement of the top part 112 of housing 11 thereon, 
elements provided on the latter, such as e.g. vertically 

345 extending intermediate walls, webs, pegs, pins and the 
like. The plastics bodies thus can be aligned in lateral 
direction relative to each other. 

In particular with very large electrical connectors 
350 (having many columns) or other components, it may turn 
out expedient if the alignment of the plastics bodies as 
described or in a different manner does not restrict the 
movability thereof in the direction perpendicular to the 
circuit board surface. The plastics bodies along with 
355 the terminal members extending through the same may then 
- driven by their own weight - move downwardly to dif- 
ferent extents independently of each other and may thus 
compensate irregularities present in the circuit board. 

360 With a component that is designed as described, it is 
possible irrespective of the details of the practical 
realization to reliably and permanently fix the electri- 
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cal terminal members in an exact, predetermined relative 
position with minimum expenditure. 

365 



2/2 



characterized in that the terminal members (12) of 
the terminal member groups each are such terminal 
members that are manufactured in common. 

A connector according to any of claims 1 to -3, 
characterized in that the terminal members (12) of 
the terminal member groups each are such terminal 
members that can be connected to the circuit board 
(LP) at mutually adjacent locations. 

A connector according to any of claims 1 to 4 , 
characterized in that the several plastics bodies 
(Kl to K5) along with the terminal member groups ex- 
tending through the same are movable relative to 
- each other . 

A connector according to any of the preceding 
claims , 

characterized in that the terminal members (12) ex- 
tending through the respective plastics bodies (Kl 
to K5) are the sole constituent parts each of the 
connector to which the plastics bodies are con- 
nected . 
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"ANNEXES" of IPER 
(PCT/IB00/1377) 

5 Translation of Amended Claims 
Claims 

1. An electrical connector for mounting on a printed 

10 circuit board (LP) , comprising a multiplicity of 

electrical terminal members (12) to be connected to 
said circuit board and being in the form of a matrix 
including a plurality of rows and columns each, 
characterized in that several terminal member 

15 groups, each comprising several terminal members 

(12) in the form of SMT contacts to be soldered to 
the circuit board, are fixed in a predetermined 
relative position independently of each other by 
plastics bodies (Kl to K5 ) of their own that are in- 

20 jection-molded thereto, that several plastics bodies 

(Kl to K5) along with the terminal member groups ex- 
tending through the same are adapted to be fixed in 
predetermined relative positions, and in that plas- 
tics bodies fixed in a predetermined relative posi- 

25 tion, along with the terminal member groups extend- 

ing through the same, are movable perpendicularly to 
the circuit board surface independently of each 
other . 



30 2. A connector according to claim 1, 

characterized in that the plastics body (Kl to K5) 
along with the terminal members (12) extending 
through the same is movable relative to specific or 
all remaining constituent pars of the connector. 

35 

3. A connector according to claim 1 or 2 , 
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Abstract 

435 Described is a component for mounting on a circuit 
board, comprising a multiplicity of electrical terminal 
members for connection to said circuit board. The compo- 
nent is characterized in that several electrical termi- 
nal members are fixed in a predetermined relative posi- 

440 tion by a plastics body that is injection-molded 
thereto. The electrical terminal members can thus be 
permanently and reliably fixed in an exact, predeter- 
mined relative position with minimum expenditure. 
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